The aim of the present study was to evaluate the activity of macrophages, and the production of TNF-and antibodies against experimental infection by Leptospira serovar Pomona in mice genetically selected for High (H) or Low (L) humoral immune response. To evaluate macrophagic activity, peritoneal and splenic lavages were performed for determination of oxygen (H 2 O 2 ) and nitrogen (NO) intermediates. The production of the tumor necrosis factor (TNF-) was investigated through bioassays in serum and homogenates of splenic and hepatic cells of control and infected animals, as was as specific antibodies production. The immune response against serovar Pomona in those lines, was characterized by high antibody production, especially in later periods of the infectious process, whereas values of bacterial recovery in culture medium were lower. The production of reactives oxygen and nitrogen intermediate, also helped to eliminate Leptospira Pomona in both lines; H 2 O 2 production an important factor in H IV-A, as well as NO production in L IV-A , especially in later post-inoculation periods. The same was detected for TNF-α. Results suggest that such lines could be an important model to investigate the pathogenesis and the immune response of animals against the several Leptospira serovars.
INTRODUCTION

Leptospirosis is a widespread zoonotic infection of results
ranging from subclinical infection, to a fatal presentation named Weil's disease. Despite the overall impact of this disease, the mechanisms of pathogenicity, host defense and protective immunity of Leptospira still remain unclear, especially for those related to the production of mediated immune response for the infection control, which is not similar in all hosts and depends on the infective serovar (8).
Protection against the several Leptospira serovars involves different factors such as specific antibodies *Corresponding Author. Mailing address: Avenida Elias Garcia, 163, 1º Esquerdo, Lisboa Portugal, 1050-099.; Email: crishaan@yahoo.com.br Production of reactive oxygen and nitrogen and TNF-α in mice and the complement system. However, the phagocytic activity of macrophages and granulocytes also seems to be efficient against leptospirosis. Thus, phagocytic cells actively participate in the inflammatory process, even in the absence of specific antibodies (12, 16, 28) .
Activated macrophages have microbicidal properties through the action of lysosomal enzymes, release of cytokines such as TNF-α and IFN-, and reactive products of nitrogen and oxygen (2).
In guinea pigs infected with Leptospira serovar Icterohaemorrhagiae, there was a high production of the TNFrelative to controls (20) . In hamsters infected with Leptospira serovar Pyrogenes, TNF-expression was identified in renal tissues through real-time PCR from the third day post-infection (18) .
Initially from albino mice colonies outbred, Biozzi et al 
Recovery of leptospires
To assess the degree of infection by leptospires, fragments of kidneys and liver from the infected animals were cultured and isolated through the by serial dilution technique, according to Santa Rosa (27) and Passos et al (23) .
Antibody titration
Anti-Leptospira interrogans serovar Pomona antibodies were detected in sera through microscopic agglutination test on slides according to the method described by Faine (11).
Pomona and 24 other serovars were used to exclude mice previously infected or containing a different serovar.
Macrophage activity
After killing the animals, they were maintained in an aseptic laminar flow hood and they were fixed in a lying back position for dissection. The abdominal wall was exposed taking the skin out from that region. After that a cold solution of 10ml of PBS (Buffer solution phosphate pH 7,2) was inject in central superior abdominal region. Subsequently, the abdominal cavity was massaged and liquid was taken with needle from the peritoneal cavity. This procedure was done three times. Then, samples from spleen were taken and homogenised with PBS to obtain suspensions. The abdominal suspension and spleen suspension were kept in plastic tubes, maintain on ice and centrifuge after being collect for 10 minutes at 1500 rpm.
After centrifugation, the cellular suspension was maintained in complete medium for cell culture (MCCC).
From each peritoneal suspension 50 µl aliquots were made and were supplemented with a solution that contained 0,45ml of neutral red at 0,02% and incubate at 37ºC for 10 minutes for a subsequent counting. The macrophages were identified by the incorporation of the neutral red and counted Neubauer chamber and the cellular concentration was adjusted to 2X10 6 macrophages/ml of MCCC. Small volumes of 0,1ml of suspension were distributed in micro plates (Corning plates) for cell culture. After an incubation period of 2 hours at 37ºC with 5% of CO2, the non-adherents cells were taken using a wash with RPMI 1640 medium.
Hydrogen peroxide production
After obtaining macrophages by peritoneal lavages and splenic tissue suspensions, of hydrogen peroxide (H 2 O 2 ) production was quantified through the method described by 
Tumour necrosis factor (TNF-) bioassay
The murine tumor-line fibroblasts named L929, which is sensitive to TNF-was used in the bioassay to detect this cytokine in serum and homogenates of splenic and hepatic cells from both lines through the procedure adapted from Di Giovine et al (9) and Pourshafie et al (26) . TNF-levels in the macrophages culture supernatants were calculated on a
Statistical Analysis
To compare the serological titers obtained from mice H IV-A and L IV-A mice, parametric analysis of variance -ANOVA was used for independent samples, besides non-parametric Kruskal-Wallis test. Means of H 2 O 2 , NO and cytokine productions were compared by using repeated measures ANOVA and Student-Newman-Keuls t test for múltiple comparisons (29) . Significance level was 5% for all tests.
RESULTS
The results expressed in Figures Comparing such results with those obtained for bacterial recovery, NO production contributed to control the infectious process at later infection periods (from the 14 th day), which was similar to the results obtained by Marangoni et al (19) .
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